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.   During Üo^ember the major effort oil rotor development wast directed! 

toward preparing the 27. foot diameter roter for •whirl teats and 

modifying the No,. 2 XII-20 for flight tests of the 27 foofe rotor 0 

The blade fatigue Samples described in Progress, Report. Ho* 48 for 

" August 1950 /were received and preparations ft-r. tests were bagufi.. v 

1..2 aSodififcatj.ön to XH-.2Q; lib,. 2   — /• 

All rotor gear box parts., were completed and luod-lfioationa to the- 

fuselage were about 80$: complete»  It is. expected that the gear 

box will be assembled' and installed on the. fuselage by H>id«^}eoem«> 

be.r0 ""'-"' "; ; -   •-••'-,_ •_._ 

:'••  : 

',"%< 
fe 

1,3    27; Foot. Biaaete.r Hotpr - .•-.•-;- J- 

Prior to Installation on the. whirl stand the 27 foot diameter rotor 

was. checked for static; natural frequencies in flapwise and c'hordw'ls© 

bending»    The strain gauge instnimentatipn was used to räöörd. the. 

frequsaoies-after :th» rotor was. eüteitsd; by hand and. rel^ssed..   With 

tho relatively orud© method of manual excitation used .Jt w«s possible;., 

to reöord only the first ancL second mode,s of flajDwlse^bÄ^rng äpd 

only the first chordwise, mode.    'Sie following table lists the s'tfttlö::- /':.' 

frequenoios; as determined with l?.«,^ ram jets, installed 

Flapping;        First Mod©. 1&2 *p fHl'     '-.',    '     . _ " -'. > \j!V"v" 

Second Ivfode        40.? »0 'Gflf ="'-        ,J 

CHoriwisä        First *fede, ,259„0- ®M -.' . V""..-'.- 

-i-r^ 
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Torolön&l rigidity was also checked and" it fas found that •#i»*ti?f 

deflect at thö ratesf. 30 lbs, ft/dego This figure includes d<&- 

flection from the pitch arias;, to the blade tips-.. .. 

Due to ths difficulties experienced frith f«rfclgoa Gy&cking of the; 

shells of the li605 high age ed r&» .jets ?fo>, SO and Z\j  the rotor 

was.placed on the •whirl stand with th& old ^ype ram |ets JJOs.: 28 

and 2.7 installed. Since th© rajs jet installation required adapter 

fittingsB no tip fairings were used for the" preliininary run's,e azul- 

due to the high drag and inferior performance cf t&e old type jeti'! 

a self sustained run *as not passible « &. ioajx-iipuai of 45Q. HPM waii" 

reachedr using both, external and ram jet power without incidsnt« 

It is planned to install ram jets. Jlos.« ?8 and 2? modified as. de- 

scribed baj,©^? and tip fairings to cover the adapter fitting prior 

tö any further •whirl testing«,-      - -      ^---*'- -»--^ ~/^^jj-:. 
•«*a 

:m 
1«4   BladlL -"Bests 

The blade fatigue teat samples digfi^ssed pre/Housi^. hay© been re» 

ceiled and a test rig is being, preparede,    $wo se&ples each of ttt©.; 

blade rost and blade, tip section will be, vibrated to attempt to 

..dateirains the endurance limit of the; samples, with aero steady "• 

^lgs^A^ShiS- data, oombined with :futurg flight teg^resultg. should 

.  enable e^i^blishment of blade fätig^e• life on & relatively econom~ 

• iöal basis» 

^2S£i^^*^ftBS?±»" .    —,•-..»• »'^_- 

\~TL":ZX'^-T /.***-: ; —'- ~< 3. 7- i."S<"22?"r ^'-^.^^Plr*?^^ 
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1.5 - ..improved Trai'lingiSise. "Constructions " 

Good progress has been, mad© oil the construction ö:f the Stronger    " ;; 

trailing edge seotipna«    Preparations are,being made to bond the ....'; 

samples in th© McDonnell plant..    Ä. curing, future for the hladss '.'":- 

and th© neosss&ry equipment for bonding and pulling test" samplea 

have hesii built«    All other rout trials are expected to be avail»*-*- 

able by th© end of December»    liletlbond will be th© adhesive- used, 

for the samplest r"r-~•' - 't 

Z.o    RAM dm DE7EL0PMSMT' "_"•'_    -' " 

?°*    High Speed Ram, jet "    " 

A limited number of tests were run on ram. jets Nos. 30 and 31, 

Little improvement was mads in performance because of the short 

duration of the runs- due to difficulties encountered with failures 

^i. of the %605 shells* -s" ^ ' ,     -7    '" -;y ^/> 

ft ipngitudihai crack about on© inch, long la dated at about the' 60^'^ 

point along the «heil and near the weld bead joining th© iitner 

and outer shell h&.lves!a  occurred after About, 10 minutes of oper- 

ation..    Both ram jets  :(:3Q and' 3l) failed in the sea» manner,     $h$ ; 

cause was originally attribute^ to one or more of th© following     ": 

«~ i -'    -     -    -.'.-        ""^:i 
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H 

bo Thernial «tosses ... 

q * Contaminated or deteriqratssd nuäteriäl near w©ld 

d. Fatigue failure due to high frequency pulsation character- 

ising the Operation of this engine^ 

.<= r:£ 

- • " \E 
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fatigue, failure caused by the shall vibrating in a ring <eyps' ._- • .-- 

mode.»    Subsequent tost räas. with the combustion chamber restrained 

by a, heavy ring, and radial rods f" xal ovur ?ja h,oüy wi'&öut sl-#i§ 

of cracking.    Further verif i oatiosi was pro^iäert by ThLbratiön testa. 

which indicate aati^al frequencies near.300 and 2Q01D oyqiea/seoond 

and sound analysis tests whi-oh ihO.ioate. loudness peaks in band's 

covering 15ÖVSQO and 16(pQ-3200> cycles/second.    As. a matter of' in- 

terest the older type engines which-were used on the 20 fo.ot diam* 

eter rotöf have only one loudhess peak located in. the 150-300 cy-\ 

e-les/secpnd band* 

2.2    Modified;-Radial feiger 5am:jJetg_. 

"Rcviu-jets  26;,   27,. 28 and ,2S have been tested, ät 800 ft/sec free 

-   air jet velocity, with Delavah. spray nezzles replacing the origr 

inal 3enjamin nozzles,..   Gonsiderable inproVement °-' J>örf.gnüentfe 

has been obtained.    RamLjet Kci '28 developed a maxiiitum thrust of 

5.5 lbs, at a TS.FG' of :8813.     The operating range of all engines    ' : 

was good-and the rös;onating. frequency was considerably lower than 

Wi&t of the high, speed engines „    Jets 28'. and 29 will he» used- for 

inijesim ZZ fpot/diameter rotor tests.« 

-WORK PROGi&M FOR MOETH 0?" DBCEMB3R _". V.r'l.' 

. -r-JS ^~J* 

%V - <k 

—AflfSiS—, ^»i.J^_i   1 

;?. "3si Rotor ßevelopme.: 

The.- 27 foot diameter rötör will be tested further on the whirj 

stand«. Blade, sample fatigue tests will be. initiated arid develop"^ 

mejnt- of the strengthened trailing edge, will be. continued. 

ife^^zja^fS} ^QByg^ar^f/sy-1 » •- •» <a iKttjeai^ ^^'^•Ss^P^'JÜsSJS. 
/;ifdi.*-.J: ill-« 
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Major effort oil the high tip speed f&ra jets will be the solution 

of yiysSätivU arid fatisus problems;.    Further tests isiil b© mad© oa 

the Original type ram jets with' fti^l- -r.öäalts^varjiMytohs... 

3,3 G* 

It" is anticipated that modifioatiöns of /the Ho, .2 XH-?& for In- 

staliation of the 27 foot diameter rotor will be completed In 

Öeö.ember, 
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TEST- ÄHDi- 
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TEST SET-UP* 

28 November 1950 

3Jo-* I 

6. Wood 

/ 
20 Foot- Diameter Kpt©.? with Nös,. 28 and 29 4ets 

fhe purpose of this test ^as to check out operation of 
roter hSTöliig new jet f'&iTingi.. ' '' 

r». «K^7«7 10 V. 3t Of &ft jet fairings were fitted tö the rotor. 
Sew ^aiteries were installed, th® fuel fliter mm -elfaaed, 
and the hand Bt&rter »us installed. The jet efc-it oraoks 
we're' 

The test stand mas able to hover with part fuel at 600 
f in 2.0% air». 

EEM&IÖ®* 

Th© governor was set up to out off' at. a higher speed and 
th® metering valve« were adjusted, for better jet opera- " 
tion<>  -. ~-- - . 

Th© jet .«sits or&oked again, «ithin a few. minutes of .o.per* 
ätipn»        -"', -     : -  . 

Flight tia». required for test«  1% -miaute« 
required, for- test;« 25 minutes Running time 

fota;l. f ilgh> itssä todatgj:   2#."ho.urs^ f 
Total running time tp dates ~ $ZQ hours 27 min 
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©ÄTEl 

TEST ST&BDs 

ROTORs 

PURPOSES 

TEST SET-'ÜPf 

REMARKS? 

30 Hoy ember 1950 - Operators    <*« |föeäL-_r "^ 

NO, i .__....-".        " ::./-i 

20 Fppt Diameter' •wfith Ip^inoh chord and Hbs,. 29 and 29 jets; * 

The pvt- £H>S9 of this test was to eheok put the repaired jets? 

Nos» ,28 and 2S _ Jets.-fiera- repaired by welding into the out*» 
bnard side pf the exit, a 'thick gusset a- 

The metering yaiires- were again, adjusted in an attempt" tö 
soaks a .smoother running rsisr* 

'\~-;Jl 

M.^ ~>0? 

To reduce the thrust of Np.i 28 to "match the thrust, .of Npq £3 
the Ho» 28 mstering Iralve was, partly closed. This caused 
violent rotor shaking indicating that there was a static._ 
rotor unbalance, du© to differfftS38. in fuel heads in the fuel 
lines and due: to %'*..*  ^treme^dxop=?pf f in thrust of jet No., 
28» Further adjustments vtere made and for l&e smoothest 
Operation no. 20 val?e wag set at 13/l6 turn open and "Hpo- 28 
was set at T/% turn open» ..'-.--• 

Flight tims required; for tests  14 minutes' 
Running" time' required, for tests 2.1 minutes 

Total flight time to .dates   29 hours 18 Mix,, 
Total running time to dates: 1-2'©' hours 4'S min« 
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